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(54) mmv&m ^Rzfma^±ommo)^o^ax^ify>^> opge2) &&#4 (ep4) s#jw 

(57) [®£>] (IgiMr) O 

im.thtz^ummm.mzm l . ep 4 ggttsi 

ffiWToX j'^yy>7i-^N fft !> 7° n X ? / y 
yyyTd-X V fc&S-tS Z t £-&tf . Tux??? 
yVyy^-XYt LT(±, H&5t ( .1 ) T^tilit 

H^'OH , HO^""H or HO^H 
I*) 

(5*:*. Q«. COOR3 , C0NHR4 Xli^hyY 
—)V— 5-4 )l-~Z'h 9 : A(i. ig.&SXlii' X-MXfo 
0 ; u«i. 5t ( 2) Tif:£ft6«T''*> l 3\ R 2 ii. J-x. 
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i mm i ] ep 4 %®mmiT v . *<nm. 

ft. MET:?-* h«L<(iMieMttft^TnH7 .y 
7\ X(2iiylET:f-7. K f)ISSttft^L.<(±f)lSrn 

k 7 -/ ynmmt txtm to htm. m\muzm 

tit. mimuzifficom. 

i mm 3 1 mieep 4 mmr i-x y ai «ft^ 

ft: 
Hfcl] 




7 «y 7<0SMk LX ftJg I ') & «"C* § - SfcJ&Il £ IE 
Ife^ffiffl [^«t»» Q*i, ODOR 3 , C0NHR*X«rh7V-^ 
-5— f/PT&O :AU. *«i-&X(i^^Zfite^-C* 

[ ill ] 

H^""OH , H0^""H or HO^H 

X'M ;R 2 iis a -f-x~;K 7i-;K 7iy^fy, 

: Ey-i^7x^/PX{i ; &ys^7iy^^t'j)0. mis 

Bf£Kt27on, 7/M-o. 7i-/k ^h^y, MJ 
ymuA^-iVMf (C,-C 3 ) T/Mf/y^&I.Pa^ 
iiiS'it ; R 3 te. *fR. (Cj-Q) T/Mf>K 7i-;W 
{ip-t'7x-yL-T'J)0 ;RHt. COBPXIiSO, ; 
-fLTR 5 (±. 7x-/WUi (C,-C 5 ) Tl^lVX'h 
i> 0 ] « 

[i«*iM4] ffiBEP 4 si?fta^e^r7-7^*\ <w* 
5- r h 7 v 'j /K*&*awfl:£arc* i) . mmmz 

imm 5 ] mmt&Mtf ,5- ( 3- 1 h-a* ^-a 

-7 x-lls-yb-l-X-lls) -1- [6- (lH—fh 

[ mm 6 ] mmtsmtf .5- 

-7x^/U-7'f7y) -1- [6- (lH--rh7 x /-/U- 

5-4/y) -'v^/H -fD'j>>'>-2-^->'T-$>S. 
[WIS ] fflB^W. 7- (2- (3- h Knar 



X- 4- 7 x-Jl—yf-fl-) -5- y - fc? U 

[||*IM9 ] frlSf^W. 7- [2- (3- 1 F odf 
y-4-7x-A'-7"l-l-X-/H -5-^y-b* 

nysy>-i— -'vr^virc&s. if*ii7£ta 

[ n^ifl 1 0 ] mmhMzan &imxim/&r>&* 
&&L<iiWWsmm. xiz%tit>izm®-tmB*:& 
mthtzKbcommm&mxh^x . jitjw 4 ssft7 

L, < (ifjfEPttft Wo F 7 y 7" , X(i sale T 3 -7 
F . MfEJUxft^ L < iisuffiTo F 7 -y 7'WlI^i: LX 

imi 0 his,, mmmk ixtmi- ? mmi im 
imm 1 2 ) wmpjimro'^x b#. mwit 

Kt3] 




wrn F 7 y 9\ ximiz\t£^ L < « filer P K 

7 y 7'cOEigt L-ri^L 5 hWX'hh . Ht^JSlOUtE 
«^ffl)Sft Qti, C00R3. CONHR^Xtirh^V"- 

0 ; Bti, &m-&Xtehy>AZm.&&X'h t ) : Utt. 

[ (b4 ] 

H^'"0H . H0^""H or HO^H 

X'h*) ; R 2 ti, a-f-x^w. 7x-;K ^i^y. 

t/Bjay x-/i--x«i ; tyffl}i7 i/^yt* 1 ) . mria 

lill^Dn, 7iV*n, 7i-;K ^h^riy. MJ 
7;^D^fMi^ (Cj-C 3 ) 7;l'^;i^»<3 ! 5:Sff* > 4> 
iM«n:R 3 ti. (Q-C5) r;i-af;u. 7x-^X 
{i P -f'7x-;UT-fcD ;R 4 Ji, C0R 5 X{±S0 2 R 5 -C"J) 0 ; 
LTR 5 (i, 7x-/tXfi (Q-Cs) T/^^T"J) 
] . 

mm 1 3 3 mmw^fommrrf-x v *». q 

[If*i« 1 4 ] wmtSmtK 5- (3- h Kn*iy- 
4-7x-^-7>-l-I-;H -1- [6- (lH-f-h 
?V-A'-5— i/P) -A.4riy^] -h'o'J y ; y-2-^j" 

>-t*i>. mmmzimnmm. 

mm 1 5 ] WEft&fttf. 5- (3- h Fo=5f S/- 
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4-7 x-JU-yj-ll) -1- [6- {VA-tY7V-)V 

-5— iiv) —m^/H -vuv isy-2-*y?b 
[ mm 1 6 ] MiaEP 4 gsftajRwr n-x 

imm 7 ] HEfcdwa*. 7- (2- o-t ho 

=3p> — 4- 7 x -/U-7'f-/l/) -5-** V - to 'J i^'y 

imm. 1 s ] mmc-smtf. 1- [2- o- b ho 

4-7x-;H/h-i-x-/n -5-^y- 
tro ij 1 - >f /n -^r? yircft s . immie 

[0001] 

mzm&m&RVM&nnT^xiiwmmmcox ? 

fyyy'y (pge 2 ) TJ-AhZ-tttimmfomzmt 
(ep 4 ) 2»#mmruz?r?yiSy (pge 2 ) 

[0002] 

CO^^W^hS^s WxlfPBD. PGE N PGF. PGG. PGH& 

y'PGi &&tt . rnx ? ^ 7 y : J ymtfi&tow) £ < *)« 
'B&VyZTMzMmzmtZ t fcovvatfcllMc J: 

[0003] ftmz&^X-Tuxfyy y'JyMi^M. 

*j»t4S+7/P7* s ymmms.Rm-r-t^)u-<- 

9 - D - yiV 3 If 5 tfiRS & $ it . * fc aie 

W«t«ttll#{c*i »ti JS*? 'J 7 5 yx 

fcffiffl §*rC # . PGE] <i* fc . 1FF£fl*tf>fctf>3MS 

[0004] wiBHi«Fatf/xjiipr^i^< 

oXJitt£tf e>»8li*&fc: fcttS M *X« IFF 
v 7 x yx ; IE® j: 0 fi^ g y r x yx : j 
/xa?u7i--ym&;%mm. mumy-??^ 

$.>Vyy*.?~ fe*. 75-^7rf/-t' 1 N-7 
-t ^ - ? - D- r -t 5 - ^— fef „ X(i^- 9 
-2- i?u/D7''J y^SHt^-fk ; wco^m^Mm 



mZixl 5 ?o7Vl-7* 5 yJSXJi v? o7^7"S ; 
mSWtei - If SXtiR^OSixcoS) & 

[0005] JS^fijaAt«J: o-C^-f 6fttt!PF£tt3 

W&t*y VJ<is-0)%&W32Z96£.i>±.b . Porter^ 
Am. J. Cardiol . , 64 : 22E-26E (1989) #H3. 

1^5. 807 , 895^(c imm^mmt^m^mmz 
mmi-hftT^xii'smmms . pge 1h pge 2 . pgi 2 . 

X«*Og(MftX«-e<0E3ii Lt^ta 4<S*»/!>a 
Kih-T 5 *&3&*H*$ tlX v ^ . 

[0006] ftttKflte (CRF) (±*Jff*^j§* (GFR) 

*mXiE%c7)lO%*ffi (5~10b1/^) lZ%hk, A 
^tiSHHiOW^ (ESRD) diltf. R. A. Lafayette, 
R. D. PerroneRl/'A. S. Levey : "Laboratory Evalua 
tion of Renal Function" , Diseases of the Kj 
dney (Sft^:R. W. SchrierSVC. W. Gottschal 
k) , Little, Brown and Company, Inc. , Vol. 6. 3 

07-354 (1997) JK»L znt%&?&mtfwtmmm 
tttchh. mmmffim. mwmwmmxi$m% 
«) z%ii%wx%. E^&mmzmjixmz^i 
x-hb o , mi)<mmimxitw±zti.mmim& 

wmsffi-RtftoWR?* mm. ±.wmm=?- (eg 

f) . yyyx7*-zyinmm?-aRV-0 (TGF 

-aRtf-B) . 4yi/2.Vyffl&nW?—\ ( IGF— 

i) . mmnsmmsFh (fgf> . mi^ii^tiMH^ 

(PDGF) &IX#^H^ (BMP) (i. Kffl^CO^&y 
(®SWpi5(CM4-n.C:t*%SaT^I>. M. R. Hamm 
ermanSVS. B. Miller, "Therapeutic Use of Gro 
wth Factors in Renal Failure, " J. Am. Soc. Ne 
phrolol. , 5:1-11 (1994) ; MX/iZR. C. Harris, 

"Growth Factors and Cytokines in Acute Rena 
I Failure, " Adv. Renal. Repl . Ther. , 4:43-53 

(1997) . 

[0007] mmmm 1 ? (egf> imm^mMomk 

HlfX . H. D. Humes, D. A. Cieslinski, T. 
Coimbra, J. M. Messana&T/C Galvao, J. Clin. Inve 
st. , 84: 1757-1761 (1989) . 4Vya l J yfltffMH 
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=F\ (IGF— 1 ) tey-y h?m.tt1t%mPffifrt>n 
S. B. Miller. D. R. Martin, J. Kis 
sane&t/M. R. Hammerman, Proc. Natl. Acad. Sci. US 
A, 89 : 11876-11880 ( 1994) . MW&Wm=f-lZ7 "J 

vx*%mM&^mfrh<r>m&w&$i>. s. b. Mi 

Her. D. R. Martin. J. Kissane&tA'M. R. Hammerma 
n. Am. J. Physiol. . 266: 129-134 (1994) . f-ffM 
(fMISf-7 (BMP-7) ) (45 y bX' 

itittttmtt(f^i^)iSfiW)ffiEffiS:i£a-fs. s. vuk 

icevic, V. Basic. D. Rogic, N. Basic. M. S. Shih, 
A. Shepard, D. Jin£>, J. Clin. Invest. . 102 : 202 
-214 (1998) , 

xffyyi/yfflGlh. PGD 2 . PGE 2 , PGE, RtfPGF 2 COW. 

mxh h itswwz tz^o. zixh cd n-^mtrrt 

(^J/tJi - . S. An£>, Cloning and Expression ofthe 
EP 2 Subtype of Human Receptors for Prostag 
landin E 2 . Biochemical and Biophysical Researc 
h Communications. 197 (1) : 263 - 270 ( 1993 ) ) „ 

; tih coik-smz ^im'mm xAfacDH-mz 4 ^ t 

®X'£h« fPRtf. Goodman&£/Gilman. The Pharmaco 
logical Basis of Therapeutics , l^SSS, Pergamon 
Press, pp. 601-604 (1990) #RS„ 

[0009] 7°vx99*yyy'ywnmwt£%)i7°vx 
9 ymmmth mm^t-smb & . i*rox 9 9 
y yvynmm^t. ijivxym^mmw^frh ^9 
a-<yi-iumim^xmm-timm±co^mmw^i 

yXSLftLX^Z. i/fu^y+iU&ftcDC-Vmzntf 

vmcvftmzEmizmt &?ux99 y yjy £ 
st** . pge 2 i4Ci 3 -c, 4 iz b 7 yxmmzm.^ t q> 

-C 6 mzisXZ.M&1Sz:^i-h> LfrLtctfh. pge 2 

izximizizmmmmmmti. w. s. s. jee 

&IA'Y. F. Ma, Bone, 21 : 297-304 (1997) . 

[ooio] ^m^rux9 9y yi/yMiVXYizim 
L^m-ti. LfrLtcift?. mcorax99'yy ; Jym 
h%mmz\mhixx\^xfobo . mmmm. n 

7 , 346^-tc. $>i»a^l. 5-Zgm-2-h°oU h'yjH 
tiWr^ixX^t . ztHi^ffimtf7vx97y y'J 

ymx\ un^Ksiatt. m&m:mwmmm&z 

[00 11] Ill^^tilS.. ^1S^W099/02164(C. 
iMJR6^EP 2 X(iEP 4 y"ax 9 J 4 b9mWT3-X. bXh 

hrux 9 9"y y isym&mtu ytff yxxmh 
im mco&mwzfrcoijmRif&fmtfrmzixx ^ 

[0012] ^11^1^4. 112 . 236?- C. WlfilfteSI 



-7x^u>-8-r-f-9-^^yf-r-ii. 12— 
7ux9fyy itymtffflfik ztix^h. *Ettf m 

4, 033, 9%m,Zlifohmcr)&-T-f-9-X*V (%Xf 
-f-T-11, 12— tayaX9 9'yy'Jym 

tfm^ztix&<o. zixmmmmtix. mm 
f&rmz. mk*)\s*ym&mmz. msMtimco 
mBmtLx^mxfo&. 

[00 13] &SSOII, 12— ta7'\JX99'yy : Jy 

m&v-icDm&imt. nstsL^mmtbxcomm^^ib 
mtcihrnmrnftz^Lxm , 

S^nt^S. ^11^1^1478281^1/1479156-?- ; * 
HWffFSB, 987, 091-?; 3, 991, 087-? ; 3. 991, 106 
?- : 4, 055, 596?- : 4, 066, 692-? ; 175, 203 

-?;J. B. BickingA., J. Med. Chem. , 1977, Vol. 2 

0. No. 1, 35-43^- ~J ; J. H. ,lones£>, J. Med. Che 
m. . 1977, Vol. 20, No. 1. 44 - 48 A s— ; J. B. Bic 
king£>, J. Med. Chem. , 1983, Vol. 26 , 335 - 341^ 
-i?\Mfi. B. Bicking£>, J. Med. Chem. , 1983. V 

01. 26. 342-348^- 

[0014] mmmsm. -^#-?epo9H32l %xs 

mmmmm. £HB#-?W099/19300, W39S/2S264&1/ 

TO98/5891 1 iz , home, i -irti-tt^ tc^mmmt^ 
fenmsotztbcvfo i i»7"nx 99'yyjyr ^-x 
bim^ivz^h. 

[00 15] 

mwmmi 4 o t tmm) znx o izmmffi^ 
m izti ^x i,i^£xiinm&mmwmm)tzihcT>%& 
izmhwmtw3Ltimm*xh&. ? ^izmi < a. 
itmmmmizz ^x^-fh j: -> %wnmco%\,^m* 
wmrnx.99'y yisymmzntimmtffo&. 

[00 16] 

izmz>mftximvk<o<RT^ i < ttwsttR m . x 
izwzmmt&ttmzmmt&tzwrfmzm® i . 
mmmii . nmmms^ ftmmwrr * ~x 

•y xtifrier 3-x i- . l < f 5 •/ 

[ 0 0 1 7 1 sfc. *immiz. m$mw&®w-7 
d-xbx-hhit^. znm&fo. mzTi-xbx 

fL<ii/DK7 v 9com.m t l x im 1 5 1 m & *m 
Mzm-thnm^mh. zuzmmziz, -jm 
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[00 18] "ynXffyyi/yTrf-Zh" t^o 
fflUJi , EP, tc ZvyTu xtfyyy v^M^z&S 

( *<o»tt* . 70 f ^ v r&vmmt Lrfrg l 

yyi>yT3-X V t S«#Ktt^HT** 5 . 
[0019] *&Wr<9ttffiC*FaFfrEP 4 aHRW7rf- 

[0020] 

[fb5] 




[5$4>, Qti. C00R 3 . C0NHR*X«irh7V-^-5— f 
9 ; A(i, #IS^Xtt^za*S^-CA l 5 ; Wi, 
JiMS^Xfi F- y yA-WfeSTh 0 ; uii, 
[00 2 1] 
[ft6] 

H^"'0H . H0^""H or HO^H 

T'J>9 ;R 2 ii:. a-f-xx;k 7i-;K 7x/^fy, 

!J&£Ji?no. 7/M-o. 7i-;K ^h^fv-. Ml 
7;^D^^&y (C,-C 3 ) T/MfA'A^^S?*^ 
Stffi ; R 3 <i. (C, -Q ) T)V*>V. 7x-;« 

{ip-t^x^/UT'^O ;R 4 ii. CMPXttSO^-C* 0 : 
^LTR 5 fi. 7x-;Wli (C,-C 5 ) T/Mf/Kto*] 
Oft£ft. ^T-aFry/, »il«MfcdWg L < (i 
filer P K7-y^«Elgfc LTlfSL p S«Sr*tt. 
[0022] stltfXk^fttiR-ailBAtiJ: l>*ll#W 
m. 177 , 34W-CBB*OJ:'3fci(jrc*4. mlE^i* 

oswHiBicgiffl-f sikfcj: mmi-&. ^icoep 4 s 

ft£*tt, 5- (3-t Kn^fv— 4-7x-^-7'h-l 
-xx/u) -1- [6- (lH-rb7V-^-5--f 
-^dfy-;p] - toll v'y-2-^-yaf f 5- (3-tF 
o4rx-4-7xX^-7f-^) -1- [6- (1H— t F- 

yz-kts. 

[0023] ftWEPig® ftMVWT d -X hcomcott 
aSrfM4*I OQ#C00HT'S> 4 { t&toX'h 4 . £ 

t*wc*F*atffc£fttt» 7- [2- (3-tFo^-4 

-7x-;U-7h-l-x-/U) -5-**y-Kny$; 



y-\-A)V} -^TfyM&Vl- (2- (3-tFP^r 

>— 4 - 7 x 7^-/1- ) -5- y - en y vy- 

[0024] fflltTNffl LT <^4 "«ffl-r S i i: 

(treating) " , "MSf 4 (treat) " Xti "MS (t 
reatment) " t^3ffl|g«i. ffillW (preventative) 

(M£l£. (prophylactic) ) » (pallia 

tive) ayj&^W (curative) WkSZStf. 

[0025] "mmt L-Cff^L- '3 4" fc^ iffliitt. 

[0026] "7°o K 7 ^ o $lffli - SEfoffflr 

yh'.-K-^gBitttai-f S4t^ftW)i £T$>4 (01] 
ifcf. *aWpHic|i|3tf4t. XJiP^fflS-ilLT. 

4. 

[0027] "lUt L-Cl i F§L')4JS" 

t±. 7-*yztttmmvT-*yi&. mum 
mm, 3 vim. tssm. mt*m%. \)>m 

ILicis. 1WI ^xy^tg. y)V?yffl£. *9y 
xtv-fc yW&&Xf4 -bJi-x.y- xii* yW§& if Sr S 

>"fj-y(U, N' -> ; '<>-i>Vl--xf-^y^T5y) . 3 

>-y'r$y. y (N-^f/i-miy) .' 

yWFD^j'Sy (2-757-2-h FD^fy^f 
1, 3-7°ny\°y-/^r-;l ) co#^fi>S"ft-f 4 

[0028] m^mRt/mm^mwMtii^M 
i-x h t LTffifflt"# 4 . ep 4 mmn-x v «. e 

P,, EP 2 &tfEP 3 ^#ftfcfcft4IC B0 ;{p\ EP 4 S$«£^7 
^ -f 7°(cfc tt 4 1 C5 0 J: 0 ^ < fc i> 10i§a±coit^T 
foh„ Witf, 7- (2- (3-hFDdfy-4-7xX;l/ 

-7>yl-) -5-^y-tnu^y-i-^n-) -^r 
* y^tiu ep 4 s^(*is^i Cs 0 *n6nMoEP 4 gs*asw 

PGE 2 73-XhT-J)4« EP,. EP 2 .St/'EP 3 g§*^7^ 
4 rSr-t-tffBl^l-^T^EPg^-f 7^-f 7°tfctt47 
- (2- (3-tFDJfy-4-7x-/l'-7'W) -5- 

^•df y - to ti 1- >f ;p ) -^r? y®<oi c 6 0 *i3 

200nMJ:O^T'J)4. 

[0029] ffiot, io7D7,^5 yvyg&Wi 
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itKx ep 4 g'&mzm h mm$mxi±®mm<*¥&n 

zwtmz i. hii&mmiMz&^x n^tii-mM 
mz&<%h.> ttz. ^wn^m&r/m^mzmm 
hut^mnggmiRmi. immmmiz 4 -ox± 
? tmt *i&mmm®xim£?& z t \ztnh . 
[0030] KftwcDirmxmzixzw^mmiR 
mrj-xvmm. mmmmm. mzthiz&tf 
i-mmmzmfcxz & . zixwumt^mfc 
wm.^-ti^h. ^nm<n%M<»wmz-%WiXh%>. 
z<nmzmtz><n\z.. AiaE. m%m&.** 

[oosi] **BH«*i£TfiMsnsEP 1 a«wr^ 
-xb<o. mm. mumfimm. mztbizmim 

? 'J 7 7AMP7 -yfc>f . fttffcttlR^r-yM 

4 y t *r >y-bw t x\ ^-fixhuirxmrni-h . 

I/l^77t^ 14, EP.SlRWr if-* haoflSttS: 
HKOiStti: JtRL ') . z\ixh<D\m 

wm. mnftb£'kt!m%i®mzm& ; tco 
zozmg^mwwzfrnmsLcoikmz^mxhi . 

[0032] <*l#i;i t r-EP«3£ttSr3cJgWti«M» 

mt&293-smmmzmictw±.%cr>Mm> t h ep 4 

(4s &Hj?ix£E?iJ (J- W. Regan, T. J. Bailey. D. 
J. Pepperl, K. L. Pierce, A. M. Bogardus, J. E. Do 
nello. C. E. Fairbairn, K. M. Kedzie, D. F. Woodwa 
n&cXfD. W. Gil, "Cloning of a Novel Human P 
rostaglandin Receptor withCharacteristics of t 
he Pharmacologically Defined EP 2 Subtype, " Mo 
1. Pharmacology 46: 213-220 (1994) ) lZ&-3<$ 

-tMBttBBS (EP 4 ) &*<Dmte&m^him&XV* 
7— V&MmtXZli'ZfttitZtlh. cDNA{4, pcDNA3 
(Invitrogen Corporation, 3985B Sorrento Valley 
Blvd. , San Diego, CA92121) <7)7/l^7VP? n- 

-vy*TA b\,z9u-y\\£i\, oy^iv-y^^tco 
#mz± 0293-Sh hKttW«BtC*A-r6«9fcttfflS 
hh. G-418Wtt3n--£tfc*;U «fSW [ 3 H] PGE 2 

fg^Kov^Kn-r*. &vK)v<7Mmm im pge 2 & 

l7yX7i??>-l £Scatchard##flc4 o 
T $ 4> iZftWMW L . PGE 2 fco v vc «B a „ St>'K d s 6 »j 



-COK d =2. 9nM-C*S (EP 4 ) . 293-9HfflBBtt5JtS 

(10%Jii&) &#G418 (TOOug/mlftft) £W3tl£RPM 

[0033] 293-S/EP 4 ^tfcttScAMP<7)JE§{4. M 
Ha^t§*7 7A3frt>M I < PP< i t £4 o T lml cOCa 
t+ SWte* * BfciPBS+CfMi U jH.it 7 'J-WRPMI £Jn 
^.•Cft^Slxl0 6 «ia/ml^ L. $ UZ3-4 7 7'?- 
)V-\-M-)V**tV1~V (IBMX) S-JP^-Cft^SSlmM 

tthzbizx^xm&ft. lmwfflummw.zu-to 

izm * 02ml A l 5^^ , Jju-Jf-vy7V^f^ Dj&iyff £ 
#JRU a*-frrfcl(WMB, 3TC. 5%C0 2 . fflS*ai895 
%TMy* jL^-b-tZ. WZ. DMS0Xt4X;yV-/l4> 

comiik-sviiZ&i&wmxtex. 9 j -)vmwfi\%^z 

%&£5iZl : 100t#f?LT«{=JPi.So ft^HW)» 
Jffitf^, a^tOISrL, 20±Ti£§tcL-C?I^t. 3 

ftmj y^jLK-b-tiztizi: vmmzit. a*>t=* 

±"C5iHHfcflrt6 . 1000xrC54HaG8^«t6 - i: 

cAMPSJg(4. HJffic0cAMP7^>fA/r-y-b 
(RIA) Jf-yh (NEK -033 : DuPont/NEN Research 
Products, 549 Albany St. , Boston, MA02118) Srffl 
V\ vf^§ifSttSrcAMP RIAT -/-fe-f «fr*R (* "/ b 
iz-ktixh ) : l0t#M*ffl.«t-|». as. « 

(4 , ittm^mtoZtt6^smmcom&nmiik-£® 
xmrnth . zc bQ < 7 )tmimAfc%&m<7)mmmx& 
mm% m£R^ximmjixmmtz> , 

[0034] <rux 9 7? y-Jy^t \zjfr$lM&Tv 

Wk<?>wm-.^x<mm&vcx'mmt&. -ruxty 
yy>y^ 2 9^r\^m (ep, ) . 9 A n (ep 2 ) . 9 

473 (EP 3 ) X(4?-f 7'4 (EP 4 ) %®fo&%miX\^ 

mii^mxmmnmi. tmmmzM %tz 020077 
mnfflMxMffiz * s . t M®m<7)&mtx<7)& 0 : 5 

OmMb'JX-HCl (PH7. 4) , 10mM(7)MgCl 2 , lmMtOEDTA. 
lmM(OPefabloc'<7^ F (Boehringer Mannheim Cor 
P. , 4 yi/TI-HM yVTi-XVA) . lOjuMOPhospo 
ramidon^.7°f-K (Sigma, 5 X- U ')H-fe >' h X ) . 
ljuM^X^^f-yA^Xf-r-' (Sigma, SX-'J^-by 
F^l-fX) . 10^McOX57,^^-f-;l-^7°f-F (Sigm 

a, sx-yf-tyh/H^) . ay'iooAtMcory^^ 

^y^7'f F (Sigma, SX-Uflifey WHX) ] . 
jfflIS(4Branson Son i f i er ( Mode 1 # 250 , Branson U 1 tr 
asonics Corporation, n^-ij ■•/ h^HDanbury ) Srffl 

^T2ni<oi5#ra^'-^ bxmmziti . mmzti%fr 

o £«&t*BMl4100 X gT'lO^rHl^tr^SIC 4 of 
<XIC 45, OOOXgt-3O^0cO3l^llt4 0 
H*»lR"t*. ^b-y F-fbL^MSrlml^H^AS^O 
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y'N7H?§Jg{iBradfordtfD?j& [M. Bradford, Anal. Bio 
chera. . 72. 248 (1976) ] tZ£*>XWfct&. 

nmm s ittzfflzmti & x-wcxm&ufti- s . 

[0035] i£-&7-y-tW : ±^J: o tpRUfcaCK 
R£K*U ±a^IfclAlinl*lnig^^W>^®t^ 
lffc«^$ltfflSft£0. 05*®^!*^ 

X^/^y^'yEj (#TRK431. Amersham, -i V S 4 jWtv 
lington Heights) t$M&te (*gWf205 

jkL) £25^Till#iiHy d f.x / <-r--f&. H£To 
mtec>N-<X^- (Model Mach 11/96, Tomtec, 3 
A^ft-> t-'WOrange) £ffiV\ 9 A /Ctf 7 xm& 
y-ilV9 (#1205-401, Wallac, A 'J - y >" KWGai th 
ersburg) £}I1/>3I{~± OElR-f ^H-7nX 

i) a* . aaKK&i^HS-s 3 n-ro^^/?^ ^ y e 2 a 7 

-f /U? tlJILTlBRKA* . ^C#liS^Sr3il^50mM 
Ntl^-HCl (pH7. 4) , 10mHcOMgCl 2 . StAuMOEDTA 
t*3llia#'tl>. <W=, 7-f^^Sr'tt^U-y^-C^SD^ 

>"lADW5^f7?^'-'/(:Ail. 1KB 1205 Bet 
apl ate U — (Wallac, jdJ — y'/V fflGa i thersbur 
g) ^Tii^yhtl. IC 50 <i. #g«fc:ifr&U: 3 H- 
m^/7V v y E 2 <7)50% ar S^-f & OKg-f h MM 

[0036] ^^mzr>^X<T)^a- KSJiJiiFun 
k£><7)Journal of Biological Chemistry, 1993 , 26 
8 , 26767-26772£RR*SftTv^ Z. d fcflMftf* . EP 2 
^{*tOV^T«0^ft3— Flfi?lJ<iRegan<bO Molecular 
Pharmacology. 1994 , 46 , 213-220fC|flji%34vOt& 
«t a tCfftfi^-* . EP 3 ^§*(COV>T^ft3 - KEW 
(iRegan'i^British Journal of Pharmacology, 199 

4, 112 . 377 -385fc»3ftT^*J:3fcfl*t<&. EP 
4 SSft £ O V ^tWM 3 - Kffi?l] iiBasti en , Journal 

of Biological Chemistry, 269 : 11873-11877 ( 199 

4 ) izfflfrs $ fix v J: o CtWW 5 . - ft 6 

EP,. EP 2 . EP 3 S.^EP 4 gSft*^3S-f-^»293Siffl 
lfitf>i«Rt;:<£JHSft£. t hEP,»tf fc hZP t 7aA?y 

yy'jy^mzmi-^mmmmii. *n#i^5, 6 

05, 814^ : 5, 716, 835^ ; 759 , 789^tHS^ 

[0 0 3 7] t f-EPi, EP 2 . EPjXtiEP^D^^^^y 

«>*ttlcfl!->TfMW6. ii^ &aSftfc£***K 
605' 3' 5t3Se*fJ&tSPCR (#'j*7-- fe'iiiM 

t M? (EP, ).tMt (EP 2 ) s tM (EP 3 ) XJih 



1- 'jy^ (EP 4 ) A*^RNA*JSfif: LTFflv'&RT- 

pcRRKicffiffl $ . pcR&f&mtw*-^-^ yy& 

\,ZX-r>Xs>W2. 1 (Invitrogen, // U 7 TfflCarls 

bad) fc?o->"(fc3ii*. 7o-y(L^ixfc^*^ 
74 r yf- -ff-f -liBMEJIfe: i oTWBSft* . 

[0038] 293S« (Mayo, y-X-)xX^ym 
ftSfqS,) pcDNA3 (InvitrogenCorporation. 3985B 
Sorrento Valley Blvd. , San Diego, CA92121) 4> 

icfv-yitZtitzgg-foi^i'? lo--Ki/-y 3 y(: 
[0039] ttMn^Mmiffit h9u-y%m& 

tt, #8rigPGE 2 £sS-£ffl#fc LTfflV^^WH-PGEj 

*6-&7*>y-Mtf>aSlR§ft4. 

<3ittfPF^9 'y htf^>ffiffl Lfc»iM? (5/6W8 

Jli ) 5 y h tTM**mKzZ.ffit,zVMMffllcOt& 0 T* 

£>-ofc (Vukicevic// Journal of Bone and Miner 
al Research, 2 : 533 - 545 (1987) ) . fSSiC^'J 

»7 7 b frfilWOg) ^?i>- (20mg 

/kg) 0ffiKrtR4tJ:»)lB»S:A>»t. ftflHWHB (£ 

JSS^Srffl 3 tiiblz^&ibtzl'- 3ml W&ia?lSrIIKrt 
S^-L^. lSSft. S6 l 5»gW2/3*^Wt]R l 5aj 
U:. 7 7 h{ilX(±2)i[ainiffi$-ti:-C^<3^f.i : -K^ 
ft^ifiS* BHtt L tz . 7 -y b {IWSBftVJSSiMJlKov ^ 
■CH»R»*St=5rS J: 3t»KLTI!WUfc. 5/6W 

[0040] JAL^M¥^ (0. 5ml ) SrKfSS ( orbital p 
lexus) A^flXO, Hvt^L-Tf-->\ BUN (jfc(fS*S 

«) . f])V^K. t-xv s.-vmf^<r>WM^-tWi 

:?^T^yteJaffeaS3j:oTfiJSLfc<, A. W. Wlielt 
on, A. J. Watson&VR. C. Rock : "Nitrogen Metabo 
lites and Renal Function" , Clinical Chemistry 
(H*#: C. A. Burtis&t/E. R. Ashwood) W. B. Sau 
nders, *Kyi/)VK~ 7ffl7 < y-f)V7 < T. 1513-157 
5 (1994) IRIEo m\ty>V?X—YTt Kny7— fe'SI 
^(cl oT, 'jy«t li 7"r- hfttc i o ^ ^ x 

R. A. lafayette, R. D. PerroneRtM. S. Levey : "L 
aboratory Evaluation of Renal Function" , Dise 
ases of the Kidney (Sm^ : R- W. SchrierS.1/' 
C. W. Gottschalk) , Little, Brown and Company, I 
nc. , Vol. 6 , 307 - 354 (1997) JRtt GFR(±JS?L--T 

f--y (TAtiRstm.) izm-zsto.mfi'T^-yzm^ 
m t M%tMcomjjiz-o<, ->xtm l ^ . %-m<r>mmm\ 
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[ 0 0 4 1 ] *S« : *JfflB<0EP 4 5«*aHWWCE 2 Trf 
-■Xr-T'J>l>7- (2- (3-th'nJf>— 4-?.t^- 
7>/l/) -5-^y-foil y>'-l->f /I/) ^77>' 

mnmmssKi^t^t . pHrovMR*6ofti8i 

tt^TeftfcSfflarafiJtT^-CAS (K. J. Kelt 
y, W. W. Williams, R. B. Colvin&VJ. V. Bonventur 
e, "Intercellular Adhesion Molecule 1 Protect 
s the Kidney Against Ischemic Injury" , Pro 
c. Natl. Acad. Sci. USA. 91:812- 816 (1994) ;M 
X/iZS. Vukicevic. V. Basic. D. Rogic. N. Basic, 
M. S. Sliih, A. Shepard. D. Jin, D. Bosukonda, W. J 
ones, H. Dorai. S. Ryan, D. Griffiths, J. Maliaka 
1, M. Jelic. H. Pastorcic, A. Stavl jenic&t/K. Sam 
path, "Osteogenic Protein— 1 (Bone Morphogeneti 
c Protein— 7) Reduces Severity of Injury Af 
ter Ischemic Acute Renal Failure in Rat" , 
J. Clin. Invest. , 102:202-214 (1998) ) . 
[0042] WWaMHTf^t^-Cli, EP 4 7*3"- 

izmhx\ mmco&mm^mRm^mzmnn^ittz. 

fflfi{±10mg/kg<?){ l o ^lmg/kgi *) h fmX'foitz. 

zmztx'izi m&znwMX'\m*m<r)wmtf± # m 

nfz^zft L , 10i8/kgO55Sirei±10E*9Ej5i { £§> 

Ho*. mwmimtTfrX'it. ep 4 r^-xhtis 
mmwvmtffl?i> -> tz . ep 4 r h uimwcb 

[0043] *»HJJ<7Xfcri£fc J:aEP 4 ggflsSfflWr:f 

ximm^zimthimmm^m^m^xni. i . 

i'il>#, Mitf gPg^RWtS* LTTi»lKc*§ 
Ml*k «H*1I*L ttft. ST, BMXttffttfl) feflfflT 
[0044] l ^fit LT t lft*S<i& fli^HK)**^ 

^j; 5 ca#cj: oxMWhitzMz-^mmmici^ 
-j t ii« # * s * ays-*- h tub tzmufc&tonm 

[004 53 *»BB^*3£Tfl6ffl$n*EP 4 5es»aiS? 



tft^OE^ffl(t^<7)®®t'tS4§iil». moX. EP 

^p . imxuestt4JBJB t v tz&g&mbwm 

[0046] HPtS40iS£, ESIflJHMiflKK. S» 
«, tVk ^r-t/k WMtt£<r)Bm*khz\t 

tfX'% & . ?xyig^ h y &»#n'>">.£.,Rtf , .J 
%k'<m^mtmz®.mztih> s^t. xxryyfig 

tm K tt y?V -^XfilLM , Mt^C fflt=f-mx 'J xf- 

m«mmi mm. mmi mcmw/xttmm 
y -b y yjtf/f at wa-^ <r)mM<r)&&t% 

tU^b^hZtlfX'th, 
[0047] "mft&Wtto UXra-jUT-tr-hff) 

x o km®, t mzmmfcx-maiks-th z 1 1 -c# h . 

1^3 , 828, lOWJcBdiWIHHSiirtJO. fTE^ft 
[0048] INISPti^fcftCJl^v^ L < (if— f 

o zxmmttismx-btiii mmzrnm s ti . aE*o*R 

it^>o*»JSI±#t:»IRrt. ISlSlrt, ST&tA'MKrta 
Sffl(c«K*l>. -intMMUT, ffiffl$ixl>*«* 

izmzttf*iffix'$)&. 

[0049] 1®MftXtt&Mlz£ -oX&S-Ztl&mi® 

it. mmwmmm. r^-mm. ^y-iu- 
vc&mmt Lxm&x-th. ^y-Mmmm^m 

i-izMzffimizmto-t&z t tfX'% . y j-iw<y<y<r> 

xiKttenmm. xi&Emm. *&m. mm. m. 

ttm&m&*Mt^xttmimmm®kLx&5- 
i-&zti>X'%&. 

[0050] ffimfoXtt&9i££h1k$(D1ziib<7)1ifm: 
WttcoWz a -is? nf^fx h y y t -%1£fttft<7)M-&ft 
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t cO«^*«gjS(i . Hayashi ^«*H#l'r-|g4 , 05 

t o o 5 n s^ffc (<?i]iif^m) 

<a?J<i§7l£Xte$?>yJ« (ilSMSO. l%-5% WilK ) 

ttcb'j, EM^^m^&^HZ-O^^Xli. Reining 
ton' s Pharmaceutical Sciences , Mack Publishing 
Company. Easton, Pa. . S^19fig (1995) %^ 

X . If 3£<?>» 0 Tii I W*&&P>tt& W±Be# (c fits 



[0052] ^H^W^j&S.t/fflfiitft^^^Offii^.ffl 
JKi. I-K). OOl-^lOOng/kg/ B </)EP 4 ^gfriMtRWT 

fi'7 7/«nt LTt^L -3 hmx*hh, ¥&zW@fc 
mmz. m. oi^iong/te/BwggftsiRwr 
rf-^K *ogtttk frier ^-xhx<iSii*<^T 

0K77 7 . XlimMT h , Ptift^ L < urn 

1 0 0 5 3 ] i OlifWWi. If IKrtXtiaftff: J; Sift 

•£t*)<7)JSft<i:. ^5~*%0ng/#/kg*ficOl5H, ftffl 
?jfflft*cffl{±^10ng/kg/5t^30ris/kg/^t* 0 '# 



(5i) int. ci. 7 mmim 
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43/00 1 1 2 
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(72)%BM r-'T-r -y H ■ t^-Tv ■ YtrTVv 

T* >)X-£%m3 1-:W06340, 7 

7? / f if — ■ ?*o-A/i/ • u -9--^- ■ 7 y 
H • T-f ^o/> y fi 



